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(57)Abstract: 

PROBLEM TO BE SOLVED: To make effectively and 
optically compensable a liquid crystal cell by aligning 
rodlike liquid crystal molecules in a state having a 
specified average tilt angle of the major axial direction of 
the rodlike liquid crystal molecules and the face of a 
transparent supporting body. 

SOLUTION: A transmission type liquid crystal display 
device as an example consists of, in order from the back 
light BL side, a transparent protective film 1a, a 
polarizing film 2a, transparent supporting body 3a, an 
optical anisotropic layer 4a, the lower substrate 5a of a 
liquid crystal cell, rodlike liquid crystal molecules 6, the 
upper substrate 5b of the liquid crystal cell, an optical 
anisotropic layer 4b, a transparent supporting body 3b, a 

polarizing film 2b, and a transparent protective film 1b. The transparent supporting body and 
optical anisotropic layer (3a to 4a, 4b to 3b) form an optical compensation sheet, and the 
transparent protective film, polarizing film, transparent supporting body and optical anisotropic 
layer (1a to 4a, 4b to 1b) form an elliptical polarizing plate. In this case, the optical anisotropic 
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layers 4a, 4b consist of rodlike liquid crystal molecules 6. The rodlike liquid crystal molecules 
6 are aligned at <5° average tilt angle between the major axial direction of the rodlike liquid 
crystal molecules 6 and the faces of the transparent supporting bodies 3a, 3b. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the optical compensation sheet which has the optical 
anisotropy layer formed from the liquid crystallinity molecule, and the elliptically-polarized-light plate 
and liquid crystal display using it. 
[0002] 

[Description of the Prior Art] A liquid crystal display consists of a liquid crystal cell, a polarizing 
element, and an optical compensation sheet (phase contrast plate). In a transparency mold liquid crystal 
display, the polarizing element of two sheets is attached in the both sides of a liquid crystal cell, and the 
optical compensation sheet of one sheet or two sheets is arranged between a liquid crystal cell and a 
polarizing element. In a reflective mold liquid crystal display, it arranges in order of a reflecting plate, a 
liquid crystal cell, the optical compensation sheet of one sheet, and the polarizing element of one sheet. 
A liquid crystal cell consists of an electrode layer for applying an electrical potential difference to two 
substrates and cylindrical liquid crystallinity molecule for enclosing a cylindrical liquid crystallinity 
molecule and it. A liquid crystal cell is the difference in the orientation condition of a cylindrical liquid 
crystallinity molecule. About a transparency mold TN (Twisted Nematic), IPS (In-Plane Switching), 
FLC (Ferroelectric Liquid Crystal), OCB (Optically Compensatory Bend), STN (Supper Twisted 
Nematic), VA (Vertically Aligned), About ECB (Electrically Controlled Birefringence) and the 
reflective mold, various display modes like TN, HAN (Hybrid Aligned Nematic), and GH (Guest-Host) 
are proposed. 

[0003] The optical compensation sheet is used with various liquid crystal displays, in order to cancel 
image coloring or to expand an angle of visibility. As an optical compensation sheet, the extension 
birefringence polymer film was used from the former. Replacing with the optical compensation sheet 
which consists of an extension birefringence film, and using the optical compensation sheet which has 
the optical anisotropy layer formed from the liquid crystallinity molecule on the transparence base 
material is proposed. Since there were various orientation gestalten in a liquid crystallinity molecule, the 
conventional extension birefringence polymer film enabled it to realize optical property which cannot be 
obtained by using a liquid crystallinity molecule. 

[0004] The optical property of an optical compensation sheet is determined as the optical property of a 
liquid crystal cell, and a concrete target according to the difference among the above display modes. If a 
liquid crystallinity molecule is used, the optical compensation sheet which has various optical property 
corresponding to a display mode with various liquid crystal cells can be manufactured. With the optical 
compensation sheet using a liquid crystallinity molecule, the thing corresponding to various display 
modes is already proposed. For example, the optical compensation sheet for liquid crystal cells in TN 
mode has a publication in each specification of JP,6-2141 16,A, a U.S. Pat. No. 5583679 number, said 
5646703 numbers, and the German patent official report 391 1620ANo. 1. Moreover, the optical 
compensation sheet for liquid crystal cells in IPS mode or FLC mode has a publication in JP,10- 
54982,A. Furthermore, the optical compensation sheet for liquid crystal cells in OCB mode or HAN 
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mode has a publication in each specification of a U.S. Pat. No. 5805253 number and international patent 
application WO 96/No. 37804. The optical compensation sheet for liquid crystal cells in STN mode has 
a publication in JP,9-26572,A further again. And the optical compensation sheet for liquid crystal cells 
in VA mode has a publication in the patent number No. 2866372 official report. 
[0005] 

[Problem(s) to be Solved by the Invention] It became possible to compensate a liquid crystal cell with 
replacing with the conventional extension birefringence polymer film, and using a liquid crystallinity 
molecule optically more correctly than before. However, according to research of this invention person, 
the conventional optical compensation sheet was not effectively compensated optically to the liquid 
crystal cell (VA mode, OCB mode, HAN mode) with many cylindrical liquid crystallinity molecules 
which are carrying out orientation perpendicularly substantially. The purpose of this invention is 
offering the optical compensation sheet with which a liquid crystal cell with many cylindrical liquid 
crystallinity molecules which are carrying out orientation perpendicularly substantially can be 
compensated optically effectively. 
[0006] 

[Means for Solving the Problem] the purpose of this invention — the optical compensation sheet of 
following the (1) - (8), and the following ~ it was attained by the liquid crystal display of (the 
elliptically-polarized-light plate of 9) and (10), and following (1 1). 

(1) The optical compensation sheet with which it is the optical compensation sheet which has the optical 
anisotropy layer formed from the transparence base material and the cylindrical liquid crystallinity 
molecule, and the average tilt angle between the direction of a major axis of a cylindrical liquid 
crystallinity molecule and a transparence base material side is characterized by the cylindrical liquid 
crystallinity molecule carrying out orientation in the less than 5-degree condition. 

(2) An optical compensation sheet given in (1) in which a transparence base material has optical 
optically uniaxial or optical optically biaxial. 

(3) An optical compensation sheet given in (2) to which the lagging axis within the field of a 
transparence base material and the average direction of the line which projects the direction of a major 
axis of a cylindrical liquid crystallinity molecule on a transparence base material side, and is obtained 
are parallel, or lie at right angles substantially. 

[0007] (4) Optical compensation sheet given in (1) in which has the 2nd optical anisotropy layer further 
formed from the cylindrical liquid crystallinity molecule, and the cylindrical liquid crystallinity 
molecule is carrying out [ the average tilt angle between the direction of a major axis of a cylindrical 
liquid crystallinity molecule, and a transparence base material side ] orientation in the less than 5-degree 
condition also in the 2nd optical anisotropy layer. 

(5) An optical compensation sheet given in (4) by which the optical anisotropy layer and the 2nd optical 
anisotropy layer are prepared in the same transparence base material side. 

(6) An optical compensation sheet given in (4) to which the laminating of the 2nd optical anisotropy 
layer, a transparence base material, and the optical anisotropy layer is carried out in this sequence. 

(7) An optical compensation sheet given in (4) to which the average direction of the line which projects 
the direction of a major axis of the cylindrical liquid crystallinity molecule of an optical anisotropy layer 
on a transparence base material side, and is obtained, and the average direction of the line which projects 
the direction of a major axis of the cylindrical liquid crystallinity molecule of the 2nd optical anisotropy 
layer on a transparence base material side, and is obtained lie at right angles substantially. 

(8) An optical compensation sheet given in (4) which the average direction of the line which projects the 
direction of a major axis of the cylindrical liquid crystallinity molecule of an optical anisotropy layer on 
a transparence base material side, and is obtained, and the average direction of the line which projects 
the direction of a major axis of the cylindrical liquid crystallinity molecule of the 2nd optical anisotropy 
layer on a transparence base material side, and is obtained intersect at the include angle of 5 degrees 
thru/or 85 degrees. 

[0008] (9) The elliptically-polarized-light plate with which it is the elliptically-polarized-light plate 
which has the optical anisotropy layer, polarization film, and transparence protective coat which were 
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formed from the transparence base material and the cylindrical liquid crystallinity molecule, and the 
average tilt angle between the direction of a major axis of a cylindrical liquid crystallinity molecule and 
a transparence base material side is characterized by the cylindrical liquid crystallinity molecule 
carrying out orientation in the less than 5 -degree condition. 

(10) A elliptically-polarized-light plate given in (9) to which the transparency shaft within the field of 
the polarization film and the average direction of the line which projects the direction of a major axis of 
the cylindrical liquid crystallinity molecule of an optical anisotropy layer on a transparence base 
material side, and is obtained are parallel, or lie at right angles substantially. 

(1 1) It is the liquid crystal display which consists of a polarizing element of two sheets arranged at the 
liquid crystal cell in VA mode, and its both sides. The optical anisotropy layer in which at least one side 
of a polarizing element was formed from the transparence base material and the cylindrical liquid 
crystallinity molecule, The liquid crystal display with which it is the elliptically-polarized-light plate 
which has the polarization film and a transparence protective coat, and the average tilt angle between the 
direction of a major axis of a cylindrical liquid crystallinity molecule and a transparence base material 
side is characterized by the cylindrical liquid crystallinity molecule carrying out orientation in the less 
than 5 -degree condition. 

[0009] 

[Effect of the Invention] this invention person succeeded in carrying out optical compensation of the 
liquid crystal cell with many cylindrical liquid crystallinity molecule to the average tilt angle between 
the direction of a major axis of a cylindrical liquid crystallinity molecule, and a transparence base 
material side which is that a cylindrical liquid crystallinity molecule prepares the optical anisotropy 
layer which is carrying out orientation in an optical compensation sheet in the less than 5-degree 
condition, and is carrying out orientation perpendicularly substantially effectively as a result of research. 
In the Prior art, the discotheque liquid crystallinity molecule or the cylindrical liquid crystallinity 
molecule supported the liquid crystal cell with many cylindrical liquid crystallinity molecules which are 
carrying out orientation aslant perpendicularly substantially using the optical compensation sheet which 
is carrying out orientation (it compensates optically). However, to the cylindrical liquid crystallinity 
molecule which is carrying out orientation perpendicularly substantially, it became clear that the 
cylindrical liquid crystallinity molecule the average tilt angle is carrying out [ the molecule ] orientation 
in the less than 5-degree condition is effective as a result of research of this invention person. Optical 
compensation can be effectively carried out by using the optical compensation sheet of this invention the 
above result to a liquid crystal cell with many cylindrical liquid crystallinity molecules like VA mode 
which are carrying out orientation perpendicularly substantially. 
[0010] 

[Embodiment of the Invention] Drawing 1 is the mimetic diagram showing the fundamental 
configuration of a transparency mold liquid crystal display. The transparency mold liquid crystal display 
shown in (a) of drawing 1 sequentially from a back light (BL) side A transparence protective coat (la), 
the polarization film (2a), a transparence base material (3 a), an optical anisotropy layer (4a), It consists 
of the bottom substrate of a liquid crystal cell (5a), a cylindrical liquid crystallinity molecule (6), the 
upper substrate (5b) of a liquid crystal cell, an optical anisotropy layer (4b), a transparence base material 
(3b), polarization film (2b), and a transparence protective coat (lb). A transparence base material and an 
optical anisotropy layer (3a-4a, and 4b-3b) constitute an optical compensation sheet. And a transparence 
protective coat, the polarization film, a transparence base material, and an optical anisotropy layer (la- 
4a, and 4b- lb) constitute a elliptically-polarized-light plate. The transparency mold liquid crystal display 
shown in (b) of drawing 1 sequentially from a back light (BL) side It consists of a transparence 
protective coat (la), the polarization film (2a), a transparence base material (3a), an optical anisotropy 
layer (4a), the bottom substrate of a liquid crystal cell (5a), a cylindrical liquid crystallinity molecule (6), 
the upper substrate (5b) of a liquid crystal cell, a transparence protective coat (lb), polarization film 
(2b), and a transparence protective coat (lc). A transparence base material and an optical anisotropy 
layer (3a-4a) constitute an optical compensation sheet. And a transparence protective coat, the 
polarization film, a transparence base material, and an optical anisotropy layer (la-4a) constitute a 
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elliptically-polarized-light plate. 

[001 1] The transparency mold liquid crystal display shown in (c) of drawing 1 sequentially from a back 
light (BL) side It consists of a transparence protective coat (la), the polarization film (2a), a 
transparence protective coat (lb), the bottom substrate of a liquid crystal cell (5a), a cylindrical liquid 
crystallinity molecule (6), the upper substrate (5b) of a liquid crystal cell, an optical anisotropy layer 
(4b), a transparence base material (3b), polarization film (2b), and a transparence protective coat (lc). A 
transparence base material and an optical anisotropy layer (4b-3b) constitute an optical compensation 
sheet. And a transparence protective coat, the polarization film, a transparence base material, and an 
optical anisotropy layer (4b- lc) constitute a elliptically-polarized-light plate. Drawin g 2 is the mimetic 
diagram showing the fundamental configuration of a reflective mold liquid crystal display. The 
reflective mold liquid crystal display shown in drawin g 2 becomes order from the bottom substrate of a 
liquid crystal cell (5a), a reflecting plate (RP), a cylindrical liquid crystallinity molecule (6), the upper 
substrate (5b) of a liquid crystal cell, an optical anisotropy layer (4), a transparence base material (3), the 
polarization film (2), and a transparence protective coat (1) from the bottom. A transparence base 
material and an optical anisotropy layer (4-3) constitute an optical compensation sheet. And a 
transparence protective coat, the polarization film, a transparence base material, and an optical 
anisotropy layer (4-1) constitute a elliptically-polarized-light plate. 

[0012] In addition, in drawin g 1 and drawin g 2 , even if reverse in the sequence [ base material / 
transparence / an optical anisotropy layer (4) and / (3) ] of arrangement, it is good. Moreover, the 2nd 
optical anisotropy layer can also be further added to the optical compensation sheet or elliptically- 
polarized-light plate shown in drawing 1 and drawing 2 . There is especially no limit about arrangement 
of the 2nd optical anisotropy layer. Therefore, the 2nd optical anisotropy layer can be prepared in the 
location of either [ in the built-up sequence of ->A-> transparence base material ->B-> optical 
anisotropy layer ->C-> (liquid crystal cell) shown in drawing 1 and drawing 2 (polarization film) ] A, B 
and C. 

[0013] A [optical anisotropy layer] optical anisotropy layer is formed from a cylindrical liquid 
crystallinity molecule. The average tilt angle between the direction of a major axis of a cylindrical liquid 
crystallinity molecule and a transparence base material side carries out orientation of the cylindrical 
liquid crystallinity molecule in the less than 5-degree condition. It is desirable to adjust the retardation of 
the whole optical compensation sheet by the optical anisotropy of an optical anisotropy layer. It is 
desirable that they are 20 thru/or 200nm, as for the retardation within a field of the whole optical 
compensation sheet (Re), it is still more desirable that they are 20 thru/or lOOnm, and it is most desirable 
that they are 20 thru/or 70nm. It is desirable that they are 70 thru/or 500nm, as for the retardation (Rth) 
of the thickness direction of the whole optical compensation sheet, it is more desirable that it is 300nm 
of 70 **, and it is still more desirable that they are 70 thru/or 200nm. The retardation within a field of an 
optical compensation sheet (Re) and the retardation (Rth) of the thickness direction are defined by the 
following type, respectively. 

nx and ny are the refractive indexes within a field of an optical compensation sheet among an Re=(nx- 
ny) xdRth=[{(nx+ny) /2}-nz] xd type, and nz is the refractive index of the thickness direction of an 
optical compensation sheet, and d is the thickness of an optical compensation sheet. 
[0014] The retardation of the whole optical compensation sheet can be adjusted by combining an optical 
anisotropy layer and the transparence base material which has optical optically uniaxial or optical 
optically biaxial. About the transparence base material which has optical optically uniaxial or optical 
optically biaxial, it mentions later. Moreover, the 2nd optical anisotropy layer may be prepared. 
Especially concomitant use of an optical anisotropy layer and the 2nd optical anisotropy layer is 
effective in adjustment of the retardation within a field (Re). Furthermore, the 2nd optical anisotropy 
layer can also be prepared in order to control the wavelength dispersion of a retardation. It is desirable to 
form from a cylindrical liquid crystallinity molecule like [ the 2nd optical anisotropy layer ] an optical 
anisotropy layer. Also as for the cylindrical liquid crystallinity molecule of the 2nd optical anisotropy 
layer, it is desirable that the average tilt angle between the direction of a major axis of a cylindrical 
liquid crystallinity molecule and a transparence base material side carries out orientation in the less than 
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5-degree condition. It can prepare in the side with the transparence base material same [ an optical 
anisotropy layer and the 2nd optical anisotropy layer ]. Moreover, if an optical anisotropy layer and the 
2nd optical anisotropy layer are prepared and put in another way as the opposite side of a transparence 
base material, the laminating of the 2nd optical anisotropy layer, a transparence base material, and the 
optical anisotropy layer can also be carried out in this sequence. As for the average direction of the line 
which projects the direction of a major axis of the cylindrical liquid crystallinity molecule of an optical 
anisotropy layer on a transparence base material side, and is obtained, and the average direction of the 
line which projects the direction of a major axis of the cylindrical liquid crystallinity molecule of the 
2nd optical anisotropy layer on a transparence base material side, and is obtained, intersecting 
perpendicularly substantially is desirable. Moreover, the average direction of the line which projects the 
direction of a major axis of the cylindrical liquid crystallinity molecule of an optical anisotropy layer on 
a transparence base material side, and is obtained, and the average direction of the line which projects 
the direction of a major axis of the cylindrical liquid crystallinity molecule of the 2nd optical anisotropy 
layer on a transparence base material side, and is obtained can also be made to cross at the include angle 
of 5 degrees thru/or 85 degrees. 

[0015] As for the average direction of the line which projects the direction of a major axis of the 
cylindrical liquid crystallinity molecule of an optical anisotropy layer on a transparence base material 
side, and is obtained, it is desirable to arrange as it is parallel or lies at right angles to the lagging axis 
within the field of a transparence base material substantially (when it has optical optically uniaxial or 
optical optically biaxial). In this specification, parallel or a rectangular cross means substantially that the 
difference of the include angle in the strict condition of it being parallel or lying at right angles is less 
than 10 degrees. It is still more desirable that it is less than 4 degrees, it is desirable that it is less than 8 
degrees, and it is [ it is more desirable that it is less than 6 degrees, and / as for the difference of an 
include angle, it is desirable that it is less than 2 degrees further again, and ] most desirable [ a 
difference ] that it is less than 1 degree. Hereafter, the cylindrical liquid crystallinity molecule used for 
an optical anisotropy layer and the 2nd optical anisotropy layer is explained further. As for a cylindrical 
liquid crystallinity molecule, being fixed in the condition of carrying out orientation is desirable. 
Although an orientation condition is also fixable using a polymer binder, fixing by the polymerization 
reaction is desirable. 

[0016] Depending on the display mode of a liquid crystal cell, the cylindrical liquid crystallinity 
molecule may be carrying out cholesteric orientation. When a cylindrical liquid crystallinity molecule 
carries out cholesteric orientation, as for a selective reflection region, it is desirable that it is outside a 
visible region. As a cylindrical liquid crystallinity molecule, azomethines, AZOKISHI, cyano biphenyls, 
cyanophenyl ester, benzoates, cyclohexane-carboxylic-acid phenyl ester, cyanophenyl cyclohexanes, 
cyano permutation phenyl pyrimidines, alkoxy permutation phenyl pyrimidines, phenyl dioxanes, tolan, 
and alkenyl cyclohexyl benzonitriles are used preferably. In addition, a metal complex is also contained 
in a cylindrical liquid crystallinity molecule. Moreover, the liquid crystal polymer which repeats a 
cylindrical liquid crystallinity molecule and is included in a unit can also be used as a cylindrical liquid 
crystallinity molecule. In other words, the cylindrical liquid crystallinity molecule may be combined 
with the polymer (liquid crystal). About a cylindrical liquid crystallinity molecule, Chapter 4 edited by 
the Quarterly Chmistry Survey, No. 22, The Chemistry of Liquid Crystals (1994) Chemical Society of 
Japan, Chapter 7, Chapter 11, and Chapter 3 for 142nd committee of liquid crystal device handbook 
Japan Society for the Promotion of Science have a publication. As for the rate of a birefringence of a 
cylindrical liquid crystallinity molecule, it is desirable that it is 0.001 thru/or 0.7. As for a cylindrical 
liquid crystallinity molecule, it is desirable to have a polymerization nature machine. The example of a 
polymerization nature machine (Q) is shown below. 
[0017] 
[Formula 1] 
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(QD (Q2) (Q3) (Q4) 

— CH=CH 2 — CH=CH-CH 3 — CH=CH-C 2 H 5 — CH=CH-n-C 3 H 7 



(Q5) (Q6) (Q7) (Q8) (Q9) (Q10) 

— C=CH 2 — CH=C-CH 3 — C=CH O H — SH 

CH 3 CH 3 -CH^CH 2 N 

3 3 — CH-£H 2 

(Qll) (Q12) (Q13) (Q14) (Q15) (Q16) (Q17) 
— CHO —OH — C0 2 H — N=C=0 — NH 2 — S0 3 H — N=C=S 

[0018] It is desirable that they are a partial saturation polymerization nature machine (Q1-Q7), an epoxy 

group (Q8), or an aziridinyl radical (Q9), as for a polymerization nature machine (Q), it is still more 

desirable that it is a partial saturation polymerization nature machine, and it is most desirable that it is an 

ethylene nature partial saturation polymerization nature machine (Q1-Q6). As for a cylindrical liquid 

crystallinity molecule, it is desirable to have the molecular structure which becomes almost symmetrical 

to the direction of a minor axis. For that purpose, it is desirable to have a polymerization nature machine 

to the both ends of the cylindrical molecular structure. Below, the example of a cylindrical liquid 

crystallinity molecule is shown. 

0019] 

Formula 2] 
(Nl) 

CH 2 =CH-CO -0-C 7 H 14 — \_3~C0 -O— ^_V-CN 
(N2) 

H 2 C -CH-CO -0-C 7 H 14 — ^^-CO -O-^^-CN 

ch 2 =ch-co-o-CtH 14 — ^ — ° N 

(N4) 

H 2 C -CH-CO -0-C 7 H 14 — KV— ^V-CN 



(N5) 

CH 2 =CH-CO-0-C 7 H 14 — (|-|) — f % 



N 



[0020] 
[Formula 3] 
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(N6) 



(N7) 





-A? 







CH 2 =CH -CO -0-C 7 H 14 — — ^H^-C2H 4 — ^^-CN 



CH 2 =CH-CO-O-C 5 H 10 — ( ) — { V-CN 




(N9) ^ 

H 2 C -CH -CO -0-C 7 H 14 — ^V-^^-CN 

CH 2 =CH -CO -0-C 3 H 6 — ^H^-^^-CN 



[0021] 
[Formula 4] 

CHa^H-CO-O-CyHH— ^ V-CO-O 



Hp^ 6 H„ 



(N12) NC 
H 2 C -CH -CO -0-C 7 H 14 — ^^-CO -O-^^-OCgH^ 

(N13) NC CN 

C^oCH-CO-O-CTHuO-^J-^y-CsH^ 



N=N 

(N14) 



HjC'-ch-co-o-CtH, — ^ V^y 



(N15) r QN 

CH 2 =CH^0-O-C 7 H 14 -<^J— H 



[0022] 
[Formula 5] 



CM 



•3 n 7 
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(N16) / 

CH 2 =CH-CO-0-C 7 H 14 — Vy-H=N-{ V-OC 4 H 9 



(N17) 

CH 2 =CH-C0-0-C 7 H 14 0— V V-CH=N— V \- C 4 H B 



CH 2 =CH-CO-O-C 5 H 10 — V-f V-CN 



(N19) 

H 2 C^CH-CO-0-C 7 H 14 — ^"V-CEC-^ VoC- ; H 5 



CH 2 =CH-CO-0-C 3 H 6 — ^ H V-CH=CH-< H )— ^_ V-F 




[0023] 

[Forr 
(N21) 



[Formula 6] 




H2C-CH-CO"0"C r H 14 — ^ y-C=C- 

(N23) ^ ^ ^ 

^h-co^-cvHmO^V-n^h-^ VcH=N-f VcsH,, 

CH 2 N — ' N — ' N=N 
(N24) 

^ C^CH -CO -0-C7H 14 — ^^-CO -O-^^-CO -O-^^-C 

(N25) . . F F 

CH 2 =CH -CO "0-C 7 H 14 — ^_V-CH=CH-CO ^-^JV-OCsH, , 

[0024] 
[Formula 7] 
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9,H 2 (N26) CH 2 

CO {JQ 

6-C 4 H 8 0— ^V-OO-O— VJ-O-CQ-V V-OC 4 H 8 -0 



XHj (N27) XH 2 
° S CH ° X CH 

0-C 4 H B 0 — ^^-CO -O-^^-O-CO -^^-OC 4 H 8 ~0 

9,H 2 (N28) C ( H 2 
9H CH 

0-C 4 H a O — ^^-N=CH -^^-CH=N-^^-OC 4 H 8 -O 

[0025] 
[Formula 81 

0-C 7 H, 4 — (^-CO -0-^3-0-CO -^^-OC 4 H 8 -O 



F F 



<rtH 2 (N30) CH 2 

9° / — \ / — \ 9° 

0-C7H 14 — f V-CH=CH-CO-0-^ VoC 4 H 8 -0 



(N31) _^ 

CH 2 =CH -CO -O-C^— ^_J~OC a H w -0-CO-CH=CH 2 

(N32) 

H 2 Ah -CO -o-c^h,.,— {~\~f\-OC 9 H 6 -Q-HC%H 2 



(N33) 

CH 2 ^H^O-Q-C 7 H M -{Hy-f~y<)C 3 He-0-HC?CH 2 



[0026] 
[Formula 9] 



http ://www4 .ipdl. inpit.go .jp/cgi-birj/tran_web_cgi_ejj e 7/30/2007 



JP,2000-304932,A [DETAILED DESCRIPTION] 



(N34) 
CH 2 



=CH-CO-Q-C 7 H <4 — ( H/— ( Hy— OC 8 H 16 -0-CO-CH=CH 2 



CH 2 (N35) 9jH 2 
9H 9H 

(JO QQ 

o-c 7 Hu-^h)— (h^-c 2 h 4 -^^-oc 4 h 8 -6 




CH 2 =CH-CO-O-C 5 H, 0 — ( ) — (( V-OC 5 H 10 -O-CO-CH=CH 2 



(N36) 
CH 2 = 

(N37) 

H 2 C-bH-CO-0-C 7 H 14 — ^V"^^ -006 " 10-0 "^ 0 '" 0 ^ 2 

[0027] 

[Formula 10] 

9,H 2 (N&) <fi* 2 

9"CH 3 C-CH 3 
CO i — . . — > CO 
O^Hh— ^_)~CO -O-^J^-OCsHio -0 

^H 2 (N39) £H 2 

90 , — > . — . CO 
0-C 7 H 14 — ^_J-CO ^-f_VoC 6 H 10 -6 

NC CN 

9,H 2 (N40) C| H 2 
9-CH3 C-CH 3 



0028] 

Formula 11] 
(N41) 

CH 2 =CH -CO -0-C7H 14 — ^_V-0-CO ~ O] 

Fa 



(N42) 

CH 2 =CH-C0 -0-C 7 H 14 — <^^— O-CO — ^] 

Fe 

CH 2 =CH -CO -0-C 7 H 14 — ^_V-0-CO — ^) 

[0029] 

[Formula 12] 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 



♦ . •JF,2000-304932,A [DETAILED DESCRIPTION] 



Page 11 of 18 




0030] 

Formula 13] 
(N45) 



3 7 H 14 -0-CO-CH=CH 2 
CH 3 C 




OCH 3 

CH 2 =CH-CO-0-C 7 H 14 0 

(N46) pC7H 14 -0-CO-CH=CH 2 

CH 3 C 




OCH3 

CH 2 =CH-CO-0-C 7 H 14 0 

[0031] 

[Formula 14] 
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m)B*mmtf a p> 02) & ^1 tfr & #S < A) 



(51) IntCl. 7 
G 0 2 B 5/30 
G0 2F 1/13363 



#^2000-304932 
(P2000 -304932A) 

(43)^bb a ¥<£i2*mi n 2 a (2000. 11.2) 



F I 

GO 2 B 5/30 
G0 2F 1/13363 



ft®* W««©»11 OL (£14K) 



(21)fflBS# 


#g2000 - 6773( P2000 - 6773) 


(71)fflSA 


000005201 














(22)ffiKB 


¥f£12*pU?14B (2000. 1.14) 


















(3i)«jteis*®»# 


1-38893 




#^JllJRmJSffi**ffl210#ia 




(32)ffftB 


^11^2^178(1999. 1 17) 








(33)«5feti£3gH 


B* (JP) 


(72)5BW# 












#^;n»^sffi**ffl2iosffl 


















(74)ftS!A 


100074675 















(54) ismozmi k tsnffl?t«*<fcims^*SB 



(57) IJM1 
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(2) 

1 

[if*fl4] «feW*^JHKWfe»***ifc* 

mn#5' mmmx-wmm^m^ix^ 

H»*B5] ftm*tt«fc352ftmfrttJffc* 5 i§ 

tmn&atfznfmx'mmztix: iztm 

8 5- m&x-%mix^&m%m4iztmcD%&mm 

xnt>timwmfatt\ wmcwiftiiK 
lffi$i% 1 1 ] va*- F0ffiA-fe;i'£ J:tf *tf>Mil 
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^2 0 00-304 93 2 
2 

[000 1] 

im^rzmnmmi.tmi' B m^mti l zm^^. 

[0002] 

tv&nitmi'-h (mm) mm m& 
mk$mx'i±. -&<7)mxm!-$:%i&t)\'<?)Mmizw <o 

nxFFkamtsstti. mm&£k$k*mwx'ii. r 

«3t*^«^K®tS. iftllrfeiWi. lltti£ B B B tt# 

# : ?i,zmEzivii&tzM9mmfrt>%&. aft-fe^ 

TN (Twisted Nematic) s IPS (In-Plane Sw 
itching) N FLC (Ferroelectric Liquid Crysta 
1) N OCB (Optically Compensatory Bend) , STN 
(Supper Twisted Nematic) , VA (Vertically Align 
ed) , ECB (Electrically Controlled Birefringenc 
e ) „ Rtffifcownis TN. HAN (Hybrid Align 
ed Nematic) , GH (Guest-Host) COX itc&xti:^ 

*-vwmmtix^&. 

[0003] n±. w&m&zmn uz 

\^tix\^h. ^mm^-httxit. tsmtmn* 

74n-Afrt>%h%&mmi'-hiz<tix, m&am 

'mmio-hzmm-t&zttf&szztix^z,. mm. 
ft^zi&wj^w&tfhhtzfr. mMtftttm^ 
hztx\ ®^m*wmxv-?-74 frJ*x°\mi> 
z b tfx-% &v ^3twtt«*ie»'t s i b n*m& -5 

[0004] mmmiy- vn^w&mt. wa**' 

ZmWzft'&Mi''- hX'it. 

i-ii>cr>tfmzmiztix\->z>. mm. tn^-hw 

fc B B -b^ffl^li«^-hJi. 1fH i F6-2 14 116 
*HHWr5 583679#, [SJ5646703 
r-M 'V^ff&lg 3 9 1 1 6 2 0 A 1 #C0#BB*B#fc: 
imtffoh* &tz. I PSt-H4fcttFLCt-HO 
fe B B -fe^ffl7t^ffl«^- Hi. ftBPP 1 0-54982 
^^gCie®* 5 *)!.. OCBt-HifcliHA 
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(3) 

3 

0 5 2 5 3-^fc XVmmmitiWWO 9 6/37804 

^mwmiztimmi* zuztK. stn*-f 

cnm^im^W^ry- Mi. - 2 6 5 7 2 

f-^fgfcKSi^*)!.. VAt-MOiKfl-tA'Jfl 
ft^lfd i'- Mi. »BF»^fS2 8 6 6 3 7 2#4MWC 

[00053 

*«t 0 tjEWCjRJUs^Sat^WKllMWSi kA^Jfig 10 

SiSCSlfll l/C ^ 6#«fe B B tt4W£ V ^ B B B -fe/l^ ( V 
A^-M OCB*-h\ HAN*-F) fcttLTs % 

£ k tfT'^ £5fc^«HI is- V £ k T'&S . 

[0006] 

[iWffl*»«-r*3t»<^S3 *W5K>iWtt. Tie 

(1 ) ~ (8) fftf&mi'-h. TE (9) . ( 1 20 

0 ) <0?SfflI#l£. fcit/TIE (11) <nW&$&3iW 

( i ) mw&Mk&£vmttm£h&ft?frt>mf8.2titz 
& 5 • mnmxwm&'&ftTmifo ix^izt 
*rr* ( i ) t^ia«^^i«v-h. 

( 3 ) 38HJBa^<Oifirt . JWEfciltt^H 1 *) 30 

tx^htim^m 
mttf* swwcwifcttitsjLTvsi (2) (ckm 

[0007] ( 4 ) $ fcfclWt»JM&H^»JftSii 

T*«MMi4« 5 ' *P^«t®t^K?S B a B tt^H L 3&iai6l t 

•t^& ( i ) tciBfi«03t^i«^— K 

( 5 ) #*wsttJi tm2 K^mm t tmwzftw 

<0Rtfflt:Rtt<9*lTV^ ( 4 ) tfe»0^ffl«>— 40 
K 

( 6 ) SS2#m&1ML a«5Ba*ffcfe il^ssatt 

i*^co)fjrtiiJf$ft.-o^ (4) (cEnoxntfli 

y-K 

am ixmbtimwmjft t imsmv&sz i x 

h (4) (cBW«im«l^-b. 
( 8 ) 3^*1M^tM^fl«^<^SIilrtrifli* ifflB 50 



^2 000-3 04 9 32 
4 

[00083 ( 9 ) aWftfr. IMKiWWMH 1 *^ 

z>mmmmx'$> -> x . wewMii^ftiftWd k a 

do) Mxmowpwimmt . 3Ks»*tt«<o»K 
« B a B tt^^fiii^i«]^a0BS^*stc^ txmti 

( 9 ) izsimommm.. 

(11) VA^-FO^^^fci^'-eoSfflOtcES? 

mz&t&mmffliX'b'). mffiMsawMMii 
[6i t m&mm t com <wwa&fttf 5 • *>i^n 

[00093 

St^«T»«fS B l14^*lB(6jL-CU&3K^^ttl 
LTV^^«vgf B tt^*^v^ B B B -fe^5:*^C^ffl 

fit) UTV^fc. t*»L, *^HJ#c7)W^^ft, mm 

wimx-b hzt mm . KLt^ism. *^ B ^3t 
iztt IX . k j^-c# i. . 

[00103 

[»Bflcollfflco»®3 HUi. SBMJSalS^aoS 
3W<Ffi:fl||fi&Srr«3*l2rC*ft. Hl«(a) fc*t® 
3iS?« B B B *^S(i, ^7??-fh (BL) «*>felH 
tCs SBB«»J!S (la). ffiBKK (2a). 
(3a). ^mUitm (4a). jg B B B -fe/K7)Ta« 
(5a). WttMUMtto? ( 6 ) . fg^*;K0±S« 
(5b). 3K^*tt« (4b). Wmffift ( 3 
b ) . (2b). ^UTiSMfiWIl (lb)H 

mSm&iiVWmtiQM ( 3 a~4 afcj: 
V4 b-3b) A*3te^*WR^ h MMLth . * UT . 



8/20/2007, EAST Version: 2.1.0.14 



(4) 

5 

( 1 a~4 a&£V4 b~l b ) *W3fiM£»r 
4 . H 1 tf> ( b ) KJjyf 3ffii3liWfc*S8«i* 9 
VA h ( B L) ffl*»^>IKt, SQlftaiB (la) ,Ijt 
|(2a). M&ttflc (3a), 3fe¥ll#tt! ( 4 

a ) , m&wvymm (5a). usKiwwK^ 

( 6 ) , fflUH:/KO.b»K (5b), tfBftSffi < 1 
b ) , mm. ( 2 b ) . * LT»!HftaiR (lOH 
fc*. jOTBaWfcJtfftWttrttl ( 3 a~4 a ) # 

n, mw&m&wx&m&m < 1 a~4 a) 

[00111010(c) £*rf Si£ttAlt*£X 
14, Y ( B L) fl*6J«C. Sgfi&HR ( 1 

a ) . fliftJi (2a), jiBj§&fi)£ (lb), JgHi-fe/P 
OTS« (5a), Wfifc&tttt?- ( 6 ) , »MH:/K3 
Jb«« <5b) , 3t^S*ttl (4b) , Mfcfttt 

(3b), ffiMSS! ( 2 b ) , * LTSHflftaii ( 1 c ) 
a«>BSl**i3J:^3mi*ttJi (4b~3 

b ) tfmw&i'- v timoth . * , sbm^ 20 

«, fitftH, »H£»**JJ:tf3K*»2rttfli (4b~l 

c) *««n«3ieiSt«)S-t*. 02<i, RSffiiS&Sl^ 

(5a), SMtlR (RP ) , fcttftfltta* ( 6 ) , » 
Hrfc/N0±»8 (5b), #m&tt« ( 4 ) , ifBJ§£ 

nit ( 3 ) , ( 2 ) . * Lxmw&m® ( 1 ) *» 

3»BSfW(cfcJ:l/*^S*ei (4-3) 

§t, awdwwsiwifiwisiMi (4-i ) otiipmi 30 

[00 12] EHfc<tlA'H2lcfcV^-C, 
tt» ( 4 ) fcjSPBaStt ( 3 ) fcOffiSWUlB^SrjiKL 
Tt>4^. 0 1 fc 4 0 2 fcijcf St^aKR^-- h 

T, figoT, Hlfc*r/H2fc^ 

<**«) -A-»i»BS»*-B-»3te¥l8*ttJi-C- 

iupnisait* w. 2ft¥m*mz = m& z 1 40 

[0013] [3l£WH5rttJi ] ft^H^ttJf «3, #ttSSt 
• 5|«0#«TK|8|S-£S. 3EfSMf<%fc¥M« 

— r-^3>- (Re ) <4, 2 07l»lE2 0 0nmT*>Si 
i:#W£L<, 2 0J')^10 0nmT'S>.S^tA i '$^t 
»*t<, 2 0flS7 0nnrC&*.r L 50 



#H2 000-3 04 9 32 
6 

(Rth)tt. 7 07 1 )55 0 0nmT'S.S^i:* 1 *f* U 
<, 7 0'£3 0 0nmX'h&Zttf£ r )%&l<. 70 
^M2 0 0nm-C*6ii:* t SA>fc:»*LV^ Ml« 
v— hcOfflrtP^-r-xay (Re) fcff^|6j<0U 
?-r-v 3 y ( Rth) (4, tiXtKTKsSiTVmZtl 
h. 

Re= (nx-ny) xd 
Rth= [ { (nx+ny)/2) -nz] Xd 
*t», nxfci^nyli, JESTS'- h«DBSrtg*r* 
0 , n z {4#59Mti'- h OJWatfflOMroWT* 

[0014] %&mmt. *w-«tt4fc«43te¥ 

5£^jHfi— h£fltfD>*~f-i'3 y fcHSr*«>£ i: 
3fe¥W-«ltt*^(43t^«Z«rttSr*1-|.S 
9Ba**Cowctt, » 2 

f#ffll4, Irtl/J'-f-yH^ ( Re ) OWSt;^(C* 

(4, SBB^f*w[sii:ffiiiastti.^fc* ? -C'#i». 

«tcR»t* , Sir^fti St. jg2 3t*»*ttJi.- jOTS 

&mwzftftwizm ixfthtimco^mft t z , 

5* TM8 5' CDft&X'£.mZit& Z k hX'Zh. 

[00153 mmmmttfcii&tt^(?)%mfo 

TOd** (* ? 3t^e<J-WttS^ti^W~att2:^-r4 

*g-) wffirtosfflMi;, mnmz*r<7*Mim3zLx 

^&£o CSW4 i t U^. *^«WKt$v> 
■£LX^hW&t<7)ft%.cr>mfil o- *>lr*)*^tSr 
<, 6° *ffiVh2>Zttf£>)tt£L<. 4' 

4^t^$^ti?su<, 2- mx-h&zttfzuz 
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(5) ^88200 0-3 0493 2 

7 8 

S£R«cJ:0Hte*«&£fc* , #4L WKiSfltttf^-tt. (ttA) *U v-fc*g£l/OvCfc 

[0016] «rt-feArf>*®*- Kfc J: oTIi. ****>fc* (1994*) H*ft*A»>*4». IS 

TOBfWCi-ras z k mt tw mitMtiu&M-b i M 4. mmn&frf-nw&mmt. o.ooi nmo . 

y7/7x-^f/^ 3cA#KxXf/WH. £qTfl>^AW4U\ *£tt* (Q) OWfcJaTfc 
7x-/l/v-^nA.dftyS. v-7VS$7x.x/H?y $ [0 0 17] 

(Ql) (Q2) (Q3) (Q4) 

— CH=CH 2 — CH=CH-CH 3 — CH=CH-C 2 H S — CH=CH-n-C 3 H 7 

(Q5) (Q6) (Q7) (Q8) (Q9) (Q10) 



O s H — SH 



— C=CH 2 — CH=C-CH 3 — C=CH 

(Qll) (Q12) (Q13) (Q14) (Q15) (Q16) (Q17) 
— CHO —OH — CO a H — N=C=0 — NH 2 — S0 3 H — N=C=S 

[0018] a^ttg (q) a. *m\m&&x ( q i xzktwt u*. zntubwt. ffikft?ffi&<nm&iz 

~Q7 ) . xdttfxS (Q8) tHHTiSVifzJtft ZZkififtt U*. felTt. IWfifcfttt 

( Q9 ) ■VbhZ.kWft* I < . *ttWS£ti#C** 4H^j&*-f . 
;t*5^i:^L<. if i/yM»iMi'(Q 30 [0019] 

1 -Q 6 ) T'J>a LV\ *Mj««fttt^ f-ft2 ] 

(Nl) /—v , — . 

ch 2 =ch-co ^^ 7 H u ^_%—co-o—^Jy—cu 

(N2) 



H 2 C-CH-C0-O-C 7 H 14 

(N3) 

CH 2 =CH-CO -0-C 7 H u —^_%— fV-CN 
(N4) 

H 2 C -CH-CO -0-C 7 H u — CN 

(N5) 

CH 2 =CH-CO -0-C 7 H 14 — \H)-~vJ/~ CN 



[0 0 2 0] * * Hfc3] 
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(6) ^2000-304932 

9 1 0 

(N6) 



CH 2 =CH -CO -0-C 7 H 14 -^H^— ^H^-CN 

(N7) / ^ 

«H 2 =CH-CO-0-C 7 H 14 -^Hy— ^Hy-C 2 H 4 --^^-CN 



(N8) f w 

CH 2 =CH-CO-O-C s H 10 — t ^ — " ^ 




(N9) ^ 
H 2 C^H -CO -0-C 7 H 14 — ^V~^3~~ CN 

CH 2 =CH-CO-0-C 3 H 8 — ^H^— ^3 _CN 



[00 2 1] * * Ht4] 

(Nil) 



CH 2 =CH-CO-0-C 7 H 14 
(N12) NC 

(N13) NC CN 

CHa^CH-CO-O-C^O-f V-f y^H,, 

X=/ N=N 

(N14) 

H 2 C-CH-C0-0-C 7 H 14 — ^ ^ — ^ y-C N 
(N15) 

CH 2 ^H-C0-O-C 7 H 14 

[00 22] X * [ft 5] 
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(7) $^2 0 0 0-304932 

11 12 
(N16) 



CH 2 =CH -CO -0-C 7 H 14 — ^^-N=N-^^-OC 4 H 9 

(N17) 

CH 2 =CH -CO -O-C 7 H 14 0 -^JV-CH=N-^3-C 4 H 9 



(N18) 
CHj,= 

(N19) 



CHa =CH -CO -0"CbHio-K/~A V~\ 



H 2 C-CH-CO-0-C 7 H 14 

CH 2 =CH -CO -0-C 3 H 6 — ^T^-CH ^H-^H^^^-F 



[0 0 2 3] * * Ut6] 

(N21) 

CH 2 =CH-CO-0-C7H u — ^^^°^"^ = 3 % 
(N22) ~~ 



ft 

H 2 C-CH-CO-0-C7H u N 7 — w x 7 N 

(N23) 



H 14 




CH -CO -O-C7H 14 0 -/^^^H-^^-CH^N-^^-CsH, , 
CH 2 X=/ X=/ N=N 

(N24) 

(N25) . . F F 

CH 2 ^H^O-0-C 7 H u -^_>-CH^H-OT-0^_V-OC 6 H 11 



[0 0 24] * * [ft7] 

Q.H 2 (N26) C ( H 2 
CH ^ CH 

6-c 4 h 8 o — ^^-co -o-^^-o-co -^^-OC 4 H a -O 

^H, (N27) ^H 2 

6-C 4 H B 0— ^^-CO -0-^^-0-00— ^^-0C 4 H 8 -0 

CH 2 (N28) CH 2 
9H 9H 

6-C 4 H a O — ^ N =CH — ^J^"-CH =N— ^^-OC 4 H 8 -O 
[0 0 2 5] * * Wb8] 
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(8) ^2000-304932 
13 14 

<T° JT^ JT\ 9° 

3 4 H„-0 



4 _^_ C0 ^_^ M) _ C0 _^_ OC4 



F F 



<fjH 2 (N30) (j3H 2 
9H (JH 
(JO i — w , — . 90 

O^H u -^JV-CH=CH-CO <»-fjV-OC 4 H e -O 



(N31) 
CH 2 =C 

(N32) 

H 2 C-C 

(N33) 



[0026] *20* Ut9] 

(N34) AA 

l-CO -0-C7H.4— \H)-0C8 



9,H 2 (N35) 9,H 2 
9H 9H 

0-C7H14— (h)— (h^-c 2 h 4 -^^-oc 4 h 8 -o 

(N36) /-^ 

CH 2 =CH-CO-O-C s H 10 — / ) — ^_V-OC 5 H 10 -O-CO-CH=CH 2 

(N37) 



[0027] 
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(9) 

15 16 

9,H 2 (N38) CH 2 

C-CH 3 C-CH3 

0-C 7 H u — ^J^-CO -O-^^-OCgH 10 -O 

0 ^H 2 (N39) Xf»2 

0-C 7 H 14 -^^-CO -O-^^-OC 5 H 10 -O 
NC CN 

C,H 2 (N40) ^H 2 
Cf-CH 3 ^-CH 3 



200 0-304932 



[0028] 

Htl 13 
(N41) 

CH 2 ^H^^H M -fj-0-CO-y 



Fe 



(N42) 



CH 2 =CH-CO-0-C7H 14 — ^3 -0 ~ CO_ 0^ 

. . Fe 

CH 2 =CH -CO -0-C7H 14 — ^_V-0-CO ~ <Qj 




* [0030] 

[fcl3] 
(N45) 



20 




7 H M -0-CO-CH=CH2 
CH 3 Q 




OCH3 

CHz^H-CO-O-CtH^O 

(N46) p^Hu-O-CO-CH^CHg 
CH3O 



30 




HQ* 1 * 





OCH3 

CH 2 =CH-CO-0-C7H u O 



[003 1] 

[fl:i4 3 



40 



20/2007, EAST Version: 2.1.0.14 



1 7 
(N47) 



(10) 



^2 00 0-3 04 93 2 
1 8 




9° 

CH 2 



9° 



0-C 10 H2oO 



[0032] yGmuwnt , wvaaH&&*» im± *tit. %m^wm\<r>mmt . *«K«>iB0ft«> o . 

TiBwa-^ttis4&ffl^ffi«<?)^W] (m. tori, o i js2 o*ft%-e**£ t## * l< . o . snm. 

■?-. mm#L t/Pn-xx^f/k 1, 3, 5- 5M%?»*£ btfZblzm u\ wttmm.ft? 

Wl) *. EtoJHO±fc^^4£fcT»Jft*4. flEA 20 V\ !S»x*;W^-tt. 2 0mJ/cm* 71,^50 J/ 

®j&M<nfflMi~&m-r&®m t txi±. nwmmtfvn c x-hhzbtmt l< , 1 o 07^8 oomj/ 

>-) , jfcffcrtss (ffi. 'O'-fe'y. Mt^) . 7/i^u li. -e<x-e<xiftifc) . 0. \7]S.2 Oumx-b&z fc 

^7>f F (R ^dd*;^, ^on^^y) . xx #W£L<. 0. 5^1 S^mTftSifc^^fciff 

f*m. Mfc***'. Hfe^A') , 7 £L<. 171S10jumt**£fcjWttfci!jF*U\ 

-fe h y . ;<f-^xf-/^ h y ) . x-f )V (<5!L Thy [0034] [igBJSftft] HV&mi'- h^SMBJl* 

tHn77>. 1. 2-^F*>X;?y) flsfctT, #?;M8*fctttfyv-74/kA, #*L< 

ULh<5o^"«^^#ffl lt i> i w m&ffifflsvymtt- t 12, #aa»#8 0 %ja±-c* 5 £ 1 . 9 

^jS. 'JA-x^t'T^-f ^3-f-( Bfll/^-f-yay (Re ) #1 0nm*g|fftS£ 

[0033] *WR8&IMt#?4)a£RjSfc:ii, mz&ffl \>\ 36¥IWttiKBSJ**-Cli. 

tWfltffl^Sisa^RJCk^a^BIBWJSffl^&jfca^ -f-va^ (Rth) 1 0 nm*ffiX't>ZZtm 

JH*>M£li, «-*/^-;Wk^) (*llf$l ! F2 3 6 7 £fttt<OffiF*ll^-T-v-H V ( Re ) l%7*im<n\s 

6 6 1 13123676 7 0 #?>#0)l*ffl«ie8 ) . 7v 40 ^-r~v a V (Rth) li, -t<l-fillWC£»S*l 

n 4 yx-f/U ( ft 2 4 4 8 8 2 8#BJMffl#IE h . 

« ) . a - Wk*3RaBjeS*fll7^0>f yfls£» ( #ffl Re=(nx-ny)Xd 

#1*2 7 2 2 5 1 2#Bgmrggtt) , §>W*Jyit-£1to Rth= [ U n x+n y ) /2 > -n z ] X d 

(*BI1fft : 3 04 6 1 27^-, I3J295 1 7 5 8-§-<7)# n xfcitX n y ^S»«£<OMrtStlf*T'*> 

BBfflSIEiJ ) . H)7'J-/MS W->V?4 v- 1 p D, nz (i^HB$Srflc(JDJf ^*|6l^)St»f$T* 0 . f L 

49367^Bfl*B»S*8) , T?V¥>i5£Tf7xTi? [003 5] iSJMRSt-K^afciJc-sTtt. ifflBi 

WL-g-ft («BHe6 0-10 566 7^?S. iKGBKtt LXXltmG.0J#V7-7<i Mtfm^tLh 

4 2 3 9 8 5 O-mHHSn ) & ZV**WTV-fr . -fttfoh. j^lTWtiBmii&em 
ttMt (*m»»4 2 1 2 9 7 O^fflffieiS) * 50 ^d**W3lfi»a*ttfcaPi"C . »ft*/U03t*»*tt 
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(11) ^132 0 0 0-3 049 3 2 

19 2 0 

ct»«J: 9 fc*) -C*oT tft (WWIPtf T fc «kV\ gBflSft*c7)±tC. (Tit 9« ) £S 

3B*fcSlSSr*rtl««Wf*J:»)fc'h) X'b^XMw fftt>J;v\ S»ie-3wcii, ^IS¥7-33343 
ffl£^<oaSf*nx. ny SH!f«<OJJSJi. 0. lJbS.2 

fc4t/nz{4. -£XWj:h& (nx*ny*nz) wmtMut/dWtK, 0. 2J!»^1 xxmtfcS^ 

S. 36^*ttillH5J**<OiiII*JU^-T-^a> ( Ft fctfS^CffjfcU*. 

e)ll lOMlOOOnmt^ItWiK, 10 [ 0 0 3 9 ] [WMSkl El*lM14, Hm&Va (if t L 

1 5 ftM 3 0 0 n mt*S i t tffi L<» 20 < 14*' J V- > 07t>/M, lift^l«l 

^ B J5:»*<7)Ji^*"[*)^^-T-v-ay (Rth) {± s /Sa7 • /Di/'i^ ( LB§) £i£:&«Hb&tt 

10J!»S1 000nmr*&ii:* < ff4.L<, 1 5JbM («, a-Vyat^ ^?^f^W>t 

3 0 0"nmt'*l.^i:* J J:Oif4L<, 207^200 -^^07^ K. ^fT'J^fiK WSS^io 
nmX'hhZktfZUzfftL^. fc#8K\ I&(4& <I £ # { "C# l> . 

c 0 0 3 6 ] ft^Tftt mmfts-ht^ ^immiz*. r> , Efowsa^tiE 

STT*. 5lfiq«f*tt3d*««0«^is HRK*9X4«: jOT*E«»W«ctF * U\ ^t'^JSitt* *'jv 

?>*§£t4, HRt^j&KU^- («, #'J*-#*- J: 9 WW 4. *»^-Cli. IWJHMMKH^SS* *st 

K tfUXAtfy, ^'ji-f^*^, *'JT7ii wa«j«iTEi8j$-£Sfc*>. EfflU^HM^*^* 

V^feii*. fcfc'U 8^*1*09 1 1656A2-*h|JH «rfflv*4£ U\ El»lEO«$tt. 0. OlJb 

StefEftSftTV^ ( 1 ) V9-<f- : s*ty±Mm<7)®. M5 umX'f>&Z ttfiltL< . 0. OSJbMljumT* 

JH, (2) -fe/l-D-xr-tf— K»5iWtK<0fiT» *>6 tfiik^tCffiLK fcfc, ffi^Srffl^T. 3t 

wi ( 3 ) j$a»jjKSfcj:6 7>f;i/A»»jucj:"5. * ^mummm^^km^^x^h. 

¥mU&<?) {Vf-f-is 3 t^n-xix #141£igBM##±K<K¥LT t 4V>. ElSUBBTil 

^7 4;UA£Wii-*£fcfc-c&4. XV-?-y4)V feZtit:Wffi&&&# z ?li. EUdBaftfiKTfcEflttffl 
Afr£>*4a»»»W«i, y;K>h* J r7h£KJ:9 30 «Hfrr*.r #?8Wrt4*tt«ifttt 

#jfrf4£i::W!F*U*. #7£WSs&W5' s^OtfJITCEWS-e&fctf). 

[0037] %&miiimW3ffifcZ'&&t:Mzit. * 5 t'y^oaSr-f S£Btt$r< . J: oTttEfflR 
Uv-7-f;^fciiEfl«i«*ldW-6i4:4 I ff*L^. fctfU EJMtiHFkjiWaWlck^lf 

»4^(4lltt®ff^a2:ll)!rrW4J;v\ Jfe^WZW »j£-f4El»]!!l (#IS¥9 - 1 5 2 5 0 9#^BEH) 

{4, #v?-7j frAZbhumz-fem mim K¥m&m*mw&&mmtmizWL\ih%&, mi 

Jbmi 00%. m L<(45^S3 0%) ®#L; *il $«r*±K»JSLfc3t*»*ttJI*, *W±tWt43t 
fcS«=S:*|fljfc*iTja±<^f* (Wlitf 6TM2 0 0 40 ^H^rttl^El-lMi: LT«ffiS-fr4i k ti^TlfT* 

iW4U». M#*|SjtafflttkcOft«(4. 10° *)H Uh*ryuryi'3-iP»7>f;l/ASrffl^Ti8S-f6. «3t 

4 l < . 3 • & z t htft l w -th. mit^m^mmn , wm^WHMkm 

[0038] Wm$fW<?>W- 10JiM500^m JjftZmilt&tmizmt LX<& t>tl&®eo¥2rtjft 

Xb&ZtmtK. 50J>S200umTt>iZb t BWtofcWifctiBBWS J: d t=EEi-* i k*« 
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[004 1] [tfPHHHI] ifflBSIHSfc ttti, 9>H 

*MMf&t IXIA, -mz^u-xx.xr-)Vy A >l 
A, if 4 L < ii h V THr-fr/Hr/Ha-* 7 A )VAi>m^ 

*xh££i9ffMtl>^#'*r4U^ SBfl^aiw 
2 0J!S5 0 0/im-Ct>&-t##4L<. 5 
0BM2 0 0^m-CJ>l>^i:* { $ hfoftt l\\ 

[0042] mikm^mm *wm. m**^* 10 

^£ffl^£^««^-M;t TN (Twisted Nemati 
cK IPS (In-Plane Switching) > FLC (Ferroel 
ectric Liquid Crystal) , OCB ( Optical lyCompensa 
tory Bend) s STN (Supper Twisted Nematic) . V 
A ( Vertical lyAligned) , ECB (Electrically Cont 
rolled Birefringence ) fciVHAN (Hybrid Aligne 
d Nematic) F^ifof|-fc;W:*J{S-t£ t 

^K^tt-JrW^VWA^-K, OCBi-h',HA 20 

xmxh K) . ^^O^KMStt^^KWfcSB 
CiEft LT ^1, V A*- K^M^^^a^fe^t^c 
2&H#£>.S>. VA^-FcO^ B -fe;HC{±, ( 1 ) 

EmnmzmwmzTkmzs.mitmmcov a^- h 

^H-teA- (^¥2 - 1 7 6 6 2 5^$8lfi«) tin 
^.T, (2) imft&kvfztb. VAt-KS^fK 
X4>itUz (MVA^-FcO) ifcHrfc;k (S I D9 
7 , Digest of tech. Papers (^H*) 2 8(1 99 30 
7 ) 8 4 5GK) . ( 3 ) ^ttvS^tt^Srmffi^EPSD 

yllfaZ-tkh^-V (n-ASMt-P) <?M& 

±)v ( BimM\m&<&mm5 s~5 9(1998) 

fBK) fcj;^ (4 ) SURVA I VALt-K<0?SS-b 
/KLCD-f^-tyat^St^) #£4*1 

[0043] 

[Hffefj] immu 

(jte¥«z«ittaBBja$flt<of^H) wsm6 o . 9 40 

2. 7 5fi*afcJ;l/yyS!b' - 7x-^i''7x^2. - 
2 0fifi$£. tg-f^^-ky2 3 2. 7 5S4gP, y? 
y-;P4 2. 5 7fi4i5i3ctl/n-7^y-^8. 5 0 

TSSgU faif&cDJf^l 0 5^mcO-t;Uo-XT-fe 
x— r- 7 A ;UA 5: f^S L tz . 
[0044] 

[ft!5] 50 
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[0045] -tr^n-XT-feT— h 7 /kk £H®5£fijJ 
Ut. «6 3 3nrnti>ltl.^BJ5^f^l/^-T- 

^3>-£, xyryy-?- (m i 50, B##ft 
(**) so -caiSLfc. -e^te*, n^fioi^-T 

-^ 3 y (Rth) Ii8 5nm, ffiftV^-f-ya^ 

(Re ) ld4 0nmT'£>-3fc„ 

[0046] ( *^flt^- HOfl*) mWl&ffoP)- 
1i<m*?v1-1£mmi>tz. antWUHILftfflW 
MSjMM 5 H (BStt^ (80 S3) <D2M&% 
*»*SMiU IHfcLT, W30. 5^m^E|S])i?r^ 

tf-t hDh 0 >y^?g B B B ^Uv-2 0M*g?5-, Xh?; 
onxyy8 01i*SBto«$?L/t, STftateWRLfc. 

mmiEfomn±.&&tiit:. i6o°ct-5^» 

ft. ifcK6 3 3 nmCfctT&ifcf^x-b^tt^* 

— f-yayi, xyyyy-y- (mi 50, b## 

3t (*) S) t»etfc. *<7>*£5L BBrtU^-T-y 
3 y(Re) «4 0nu W&fifa0>\*9~ f-^a > 
(Rth) (i2 4 0nmTJb-5it. 

[0047] (*Hfl#ts&Dft* ) xmrn^- 
w$.ft&miz, mmtmmm.tzznmz'mL 
x. mmm.*ttWLLtz. m&&iw&imtm%: 

[0048] mm^3m<wm) ^mm vais 

^S^S (VL-l 530S. S±a (1*) M) fr$>M 

XMzmmi, Kbvizimuzmmtmzmm 

tz. MLtMVAlSSS^tov^, ffi^R^ 
LT'3yh77.hJ;bl 0 : nmhtllWffiiW&L 
tz. -eofe*. ±T£4r<?>raffft« (HTlK«gSi:lB]« 
t) 8 0" X'h->tzi)K m>±.T1E&Vfflgiftte(>V 
Vh^X. HJJK^SMWSWWI (4 5- ) i9fc*K 

[0049] [HJ4PJ2] 

( it^wzwffiSBH* i§*(0f^s ) y /w^/u * >fflfli 
(T-h^s jsr (m) m) 3om»a5Sr. s-fLy^- 

;^>-7^^AS:^SSL3t. y/^/^V^^/l/A** 
^InltCll®®*^ 1 5 L . $ h iZtjg-ftfoLZ 

nnm¥fe&7%x'mwL. ^w-tmswz&f** 

fimLtz. »ft6 3 3nmk:i3»t43aTOd«(KOU^- 

f-y 3 y^, xyyyy-^- (mi 50. B*^3t 
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-x 3 y (Rth) Ji4 5 nm. mfoVf—f-i'B > 
(Re ) {i4 0nm"Cft-?fc. 
[0050] ( %&HRi'- h WBR ) aHJSa***)- 
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*«o±fc. TEAKS*' J t^T*3-*2UXSJ: 
l^'/l^/UTVl'T t HO. 1 M^A*^^^ t£ 

[005 1] 
[fcl6] 



— (CH 2 -CH) e7 . B (CH 2 -CH) 12 . 0 -(CH 2 -CH)o. 2 - 

OH O O 

6=0 6=0 



[0052] MKJMMStfH 1 (N31) 30«»g|5£, 

awtx * u y 7 o nmizmm tx . wmzmi 

fc. mm*BM*n±!£X*6* fmiiz. 13 01CT 

BtliftLafe. »*Lfc*WI*ttl«)* 1 • 0 
txmXtb~>tz. 3 3nmKfcit£3M«v-h 20 

^ftcOl^-T-^a^S:, x'JTV^-^- (M 1 5 
0, B*#3t (I*) R) "CBjeUfc. *W*S*, 
^_^.'_^ 3 y (Re)!i30m, JP*#|ft|0>U*-f 

-J/ 3 y (Rth) Jil 2 0nmttift. 

[0053] (ffiP3«*«<ofm) aewiflii^hwa • 

HH8BHKHWW:. a^d**W3lffl«i:»3te 
BK0fll3t«it liWC** J: "3 JciEBl/fe. 
[0054] («A«p«Mwff») TPKOMV-Afflfl 
a^ia(VL-1 530S.*±a<«E)»)*»'fefli 30 

awtrnftu it*> o tcfl^ Ltdmm%M.*& *> Wi- 
fe. ft*LfcMVAiMi*fcSSfflKovvt. B{t&£& 
IT^yl-^XHJtl 0 : 1 tff|6;h.&aiFftttt£L 

(£) 8 0° X'h-otztK m>±T-tE£<7)WtftH7 o- 
[0 0 5 5] [HMSW3] 

( jfflPBdSKWfER ) ymWS. 6 0.9 %W-fe/Wn- 
XT-fef— H4 5MSB, 'jy^b'j7i-^2. 7 5 40 

a*gBteJ;t/ , Jyi!t:'7x-;Pv7x-^2. 2 0M 
S5£. m^f-l-^2 32. 7 5MSB, **y-^4 
2. 5 7«MBfeJ:tfn-^y-rt'8. 5 0MWt 

U £*Sf£<0ff$#l 0 5um(m*M3Lftfc (Ht/Wo- 
Xr-fer-b7-f;Ui») «^6 3 3nmtC 

^- (mi so. a*4Ht (ft) ») -castfc. ^ 

(Rth) ti4 5n 
nu IrtV^-f-yaV (Re ) li3 nmt^fc. *50 



0(CH 2 ) 4 OCOCH =CH2 

X [ 0 0 5 6 ] (M5¥tt«5'-htf>fl*> #5J£J***>W 

;l^2fi»%j3J:y f ^^^7*;l'Tt HO. 1 tt%tf>7|< 

^ (N3 1 ) 3o**S5&. w^^^yi owtmz 
mmlx, wmmmMLtz. wmmytywmi 

fcEW»)±K»II, S6»tfc. 13 0°C-C1»P« 

[0057] mnwfomvvvyvmLtz. 
^b'y^ati. ^h'y^i6]* { . B>rie^5t'v^5aa 

fcti y t ( iSttt tah J: ^ t/S . 

^Kjg^tt^?- ( n 4 o ) 3 oa*gp$r „ mitx^-isy 
t'>7mmitMftm?>±.i,zmta. &mitz. i3o-c 



2 . U/im 

(mi so. b### (»> tweLfc. -e^ 

^ fflrtl/M-i'aV (Re ) IJ60nm, Jf^* 
fSjcOU-^-T-'-^a V (Rth) {±1 2 0nmfJfeoJt. 
[00 58] [HMHH4] 

( *^fW« ^~ H OffS ) HiROTT^iMfc*** 6 0.9 
(ft) fi) SrSTOd^fti: l/OBvxfc. 2KBiJ#*Wfr 

m%& x vyivfivrnsr*. ho. i m&%v>7i<.wi&z 

EfoRfc^b'V^JISLfc. #K?SB B B tt^ (N3 1 ) 
3 0*SgKSr. ttfl^f-UVTOMWtSIIILT, 
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fc&*6\ 9SKU:. 1 3 0X:T*l^raiD»LT, flMtiK 

36¥»:GrttJi<Off$«. 1. 2txmX'$>itz. 
[0059] 3 o^JWJHI Lit. 

mU&m<r>±.lz, gStttflK 5 K ( BftftS (») ») 

^tv^jsum, 7t'y^i«]*\ ffEo^h'y^jng 

fc. WKiSflttfl^ ( N 3 4 ) 3 OSllff* , 

uy7omM.mzmmix, m^mm^uz. mmm 

14, 1 • 8jumT*o)fc. *ft6 3 3 nmCfc»t4M6* 



(14) #1120 00-3 04932 

26 

- (Ml 50, B*#ft (tt) K) 

IrtU^-f-yaV (Re ) (41 0 0 nm, JI^ 
ffliOV^-f-xay (Rth) (i2 0 0nmt*J>o 

[111 SSS^^^S^S^W^^Sr^t^ 

io m^nmwi 

BR Ay?74h 
RP KSttK 

1, la, lb, lc 3§BB#a$ 

2, 2a, 2b fflftJR 

3, 3a, 3b »93£tttt 

4, 4a, 4b 3frmfrttB 
5 a i&fa-te;KOTS$ 

5 b m&*>w±M& 

6 WRaflttft? 



[11] 



[02] 
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